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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a hologram 
memory device with which recording media can be 
exchanged between different devices and, further, which 
can be used in an environment wrtth vibration, etc. 

SOLUTION: At the time of recording, a map 50 which 
consists of 1st data regions 51 to which pieces of 
recording object infomnation are alloted and 2nd data 
regions 52 which are so provided as to surround the 1st 
data regions 51 and to which pieces of reproducing 
position detection information are allotted is formed. 
The space light modulator of a hologram memory device 
adds information to an object light in accordance with 
the map. At the time of reproduction, the positions of 
the 1st data regions 61 of the image 60 of the object 
light projected onto an image sensor are specified in 
accordance with the positions of the 2nd data regions 62 
of the image 60. The image sensor Is displaced in 
accordance vAth the specified positions and the 
misregistration of of the object light from the image 



sensor which is caused by the misregistration of a 
hologram recording medium, etc., can be corrected. 
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ftioi- s sjfflifc^ MS t * D A p{ * t 

D AffiajK(*'v®#H53t<z)X9t«t:«jiS-<- S#fi9ife 

<o4^n^'7AEa«(*tEa«*««!£3aa 

Ri^ a ? *i * ««* 6 Ea»*«« «: ^s-r S *: » ® f? 

|irEM<&ffiB«IU{fffg2:ir35Sa»IKtt«2:i±. 7K>£ 
«> €. ItTSiBfScttBMflS* o r KEv y r±t:ai 0 ft 

Asa^tt^i^Ea^iKfA^g^Eat- 2 ;^&o 
ia5i?«5] Bajtftwst^cDstfeifei^s^-rssife 
wffl i: *$tt«ia*»Ea? jhd AsassEi*** 
6 Jt^D A J* * 'J$^lH4ffl^^-cEa^^lRfl!««^l£■r 

s» e. *l*:S*^^^t:st3^^•rEa^^ftf9fflSB^»H^■r 

aiK<**» ^n^tftii ^ *t a > -if $ 

•tfflS^3S!{1=*S^^S£^f^««J:**tr««*«Ea? 

tifc Ji^a Affia«E(**> 6 EaJtifc««*s^-r -s * 

iSSB* nftS^lfeftt J; t) Ea««««*»»lB-i-x« 
ii, S«A«:Ci:«4^ai:^«s *ni^7AEaaE«:*' 

6 Eait«««i£s*-r s 



tittifecD aiKtt a® -f *i ^ MiEf 5 «)® B^fiiatt w 

7 AEa^tt:* 6 Ea^^Jl«a^S^-r 1, :&iSo 

[a*^8i iJESsifepfttfUtt, EaR©4^D^^7A 

AEaa£»'^CD#fflifeffl AJt^|3t)«19fflS$Jx5 c i: 

BI*B6lCE«co*ni^^AEaatt:*€.Ea 

[a«ffl9] 3^D^^7AEa^K^*t:^^■r^Ea^^*fs« 
oEas!T^ fc»®'nD ^/-^ Apt * u $SEt;isv>t:> 

ttJ* * fc « Si S N-ffl ^ •£ as® iaS JR s w ^ s ^ 
Ea«««« i: C CD Ea««««® S^^f^ 1 3sf S£ 

(a3fc^i88sco*««ftiia55R tan omfzftttxo^yr 

tiE V rtfi^ v\ tijEsrayfcSfiss^fMfii-r 2 
tx «:«*fc.ri:*?^aki:f 5'^D^7A;«t*';sa. 
ISt^l 0] Ea^tiJtJ-S^Df/^AEaJSEft:^® 

a. 

€. iifcttasafiR* * ^ ■Cb5E'5' 2* 7'±t:M 0 ft ft 
€.n«B^tta«ffl«ffl*^trcJ:S^ai:^2.. 

js 9 tEe® 4^ n 7 A ;< * u «a. 
imtit^i 2] Ea^£iii»hc®Ea^sitt^®i?£ 

sfefr * ^-r S^lfeff ««i i: *tf Ea$ at 4^ n 

AEaSEttiP 6 EaJt»ifl«®S^Sff 5 *:n 
A;<*•J^^at:ii^^t:. 

#Ba jfe * tf^ D 7 A EaaE» t Bsit u *: «^ fc: ? *i 
i *: ^ k k -r s 4^ n 7 A > « y $s a, 

(ffl«« 13] ffifES^sfefftSSIi. Ea^ttJttS* 
ai^7AEa««tt:'v®#B9JtcoAW^IU:J^jS-i-5#aH)fe 

|i|E#^5feffSH«51-.5?^att. Tho^^ASiSitatt^^ 

•rsx sf^JB 1 2 tEeaJtxDi'^Ajt* y^a, 

Ca^JB 1 4 ] UEU^^ffW^li. IIIElI«-b>-yt 
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^ 5 c h J: -r ^ 4^ a Asaaa^o 

[0 0 0 1 ] 
[0 0 0 2 ] 

«Eai±i^T®i:^t:U-CfT^5tt^o ^-r. 
[0 0 0 3] c:®oT^«g{*3fclix ^^^-i^n^jK— tf iib 

iiy^^;n 0 3$aiat-5»fc:. mhvx<Dmmi<tm 

i?: 1 0 4l::A^^1-$J:^lc:teoxv^5o ?$li>'t^ 
;n 0 3t:j;t)ftfiP^ti^fS«®-<pi-i^ttl 0 3 at? 

El 1 1 iZTTit-f j<-i^ 10 3a 

[0 0 0 4] -yy. ^mmts w^»^(o>i.^-^±lQ5 
cj:t)(SfR]$tv^ h:-A;^ru 1 0 e^feia^au *& 

1 Qllzx^r^a #B^*tilS^tt^^- 1 

^ 1 0 6^ i5j;I5l/>Xl 0 s^gr^t^D^^^Asaa 
*i 0 4icx«'r$o 

[0 0 0 5] ^tt:Ai5 «fcT5#,^*U:4^ D ASatttt 
10 4rt'tT»b. ^60T»««)bs^P^^^ASaafl: 
1 0 4rtl^SBa^^^^J;^t:«:o-Cl^^.« 

[0 0 0 6] ««®Ki^UiU*fTaiSl::a:> ««A«saa 
? C« ffi-e ^ 4^ D ^ 5 Affiaa«: 1 

0 4l::^lti-^>ci:t:<fcD%»«:jttfS^?ns dcoB^ 
^tlfc«b»3fel±CCD (CCDrU^) 10 9t:«3Ej*n 

^urccD 1 0 9w:^{*5fe$3fc«x»ut«a« 



[0 0 0 7] 

saaffi^i'j^ t s c i: <fc t) ffi:^3&:ft(z>«« ^ssaf 
i&^n^t^s^iz, ssa^cD^D^^AsaaaEtt-^^© 

[0 0 0 8] ^1t. 4^n</^A^^U«{aic:fou-C{i. 

Asa*f**i:ccD 1 0 9h<z)ffi^aM«««l^t;:ie^fB'r 
[0 0 0 9 1 {j^o-C. iSgT^'^f 

ssaafr-e^^j^n^^Afl-Ji^SiAtiflFir. 
>/^Ay^';«s^ci5v^-c^l^ j^n^^AsaasE* i o 

4(i^tt(0«figS^hbT«9[t^6n'r:fct). ^fzit^U^ 
^ASaaatt: 104i:CCD109 i:®|g»&9tt«M9R 

3$aco<fc^t:. >^a^^ASfiaa£»4ISea>-^^^j:'r 

[0 0 10] *:ft0^li^ ±sa5l«l^«tfy«:^tt:fe*)<?)-^ 
Saa^Ge(4:®Att»x^Rrflgi:f^:ii:ii^-e* Scfc 
^3&:7^D^7A5Sa^E£»i::«'r2»««c05aa • S^T^S 

[0 0 11] 

[^a^Mftf s/c«)©¥a] ±^^^^m&t^fz 

SBaa»t:5aa^tft««^saaTi>*«ici5cxr. saa 
»*««^saa-rsRgtr. Ea*tifetfi«£DS^5feff^j3^ 
f M^^i4^««*«f-&rsaat- ^ci:^i#ahf54)CD 

[0 0 12] ^:^0^{i. aftfDWfflftliQSSt: 

7 A p4 HE >; ^aic J; >tT D AEai3E»t:Ea^*l^t» 
«^S2a^i:^*lc::fcl^r. S2a»«««i:c:co3aa^t 

JB^iefflS-r ^XS i: i c i: f -5 % CD 

[0 0 13] 5aa«ft«f«i:^®S^ 
^f1^^^t-B^^ft«Si:^dtr««3C)iSaa?a/t3t^D 
Asaaatt/)* e >^ n A ^ ^ y «ia l^ r saa 
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i i: ^tta -r -5 CD , 
10 0 14] :$i^mt. ^m!ftim9it^:itiz 
J; D 4^ D 5 ASaaaEftif* 6 ? n ^ ^^{t^ 3&sfi:f^ $ 
ti 5 U « -fe > -tr ^ «Sf i >^ n ^ ^ A ^ ^ U 3S a ^£ ^ I ^ 

^*tr««A*3aa^tifcinDy7A3aaa£{*3!)*6Ea« 

[0 0 16] *^0^ti. >^D^^^AEaattt:icJ* 

t saa jt? ft « « ® sa a * fx a at) CO 3^ D ^ A X ^ »j 
^^mm^t. 3aaitft««i:c:®saa«ft««cDM^ 

^ItHb^-r^r^f^mr^^Bt. tuSav5^ric:a-:3ix 
T|}sa^ra*^i8«*fPJ»-ri^ai:. 

(0 0 16] 4^n^r5ASaaa£*t:i5 

® ^asissA^saa ? tvfc 3^ a A saa* u: 
5nD^7AffiaaE»i:saa$ti*i««izii. sa 
a*?«««i:ccD5aa«ft««cos^ifef^Sj3^'i-S£&^ 

If i: t t ^ ^ h St i: t> CD -c s o 
[0 0 171 

JSCff^SHcov^-CKPfl-rSo EI IT^MiaSli^^P^^- 
[0 0 18] m-r. tiU{f^AA^V1&da:<D^ii^m&i:i 
ol^rKB^'r•Sa SI ifcr^f ^^d^^ax^U 

©SSlh. *©$^S1**6CDI/— tf3fe=&#,^3fei:^{* 
[0 0 19] 4^a^^AX^y|$ecDi^i*^CD*B±t 

{ix «^^a«:*t:ftiia^^*:«>cD^fgI3fcX»8«§3tf» 
(ten-cij??. c©^fgjA^ff8S3tt^»i#§f9jfii^4i3 

[0 0 2 0] 2gfa]*S««gi:UTIi. 
cDfthiC0!l^(£T Iti:(Texas laslrument lacorpor&ied) 
KcDDMD (7^2;^;i/v^^D ri/— T^yt^:^) 



® (i f ^» «3{*^CD -g^ ^ 5^ D ^ 7 A Saa^tt: Alt 
-^•5 S2CD:^^aI:£^^I^^^-'V-Y^D ^ ^ — 

cfc D %{t3fccDa D c?)i5t5^^&^n ASaatttc A« 

BirSiS^jtElcSl^l-^h. &t:Si0^-r^>»^«6 Oh 
^«3&:a«^«i)*f»en^a CcdJ;^IcL-C. DMDl::j; 

«3(*^ic««$ftirair ^. ^ i: t» -e § ^ o 
[0 0 2 1 ] ^fz. ^m^<D^m±\z\t. 4^D^^A5a 
aaEi* 5 -^cD#e^^£Dxst«js^iefi5f -5 fc«)CD^a t 
bt:#fi^5fc(eiR]si 0 3&iaa(:r6nr:b-t)s ccD#Ha*{g 

(nlSlOtlti. #^^{Sfp]g§ 1 OCDftf^:£fg(jfflI-r-S(S{n] 

s§f»j»g5 2 otf»<tetirt^:5o 

[0 0 2 2] ^t:. 7nD^^A5aaJ3E«^5**6S^?a 

[0 0 2 3] mziz^r^'^iz. lJ«-fe>if 3 0liil« 
-ir>-9-7^;uy4 oiciSiDftJ^ enriJt). c:cDii«-fe> 

t8lft&4 li;:4oCDE«5?5T4 2. 4 3. 4 4. 4 6 

fpjigl® 8 J: D WW? n-S <t a tr^&o T 5, „ 
[0 02 4] ±5a»«'Ci9:ft e tv*:ll«-fe >-tf 3 0 {i. 
E««^4 2i5J:t54 3t:P-cD«ff^&9]finf 

cfcD. gl/<(i£E««^4 4:feJ:t54 5lc:lRl-CD1tEE^ 
mtra^^^liiicj:??. %I»*cD3tlStcS[S:/^^ffl±^£^ 

fT»ft f * d J&^T? $ 5 J; -5 r5 r C\ o 
[0 0 2 5 ] ^Ttt. OiI«-b>'l?-3 0(i. ffa^^4 2:fc 
<*;Z54 3tz»cDmffi=fc03Sa'r-5c:hU:j:D. eb<(iS 
«3R^4 4;:Bj;tr4 5 t:3ftcD«EE^miinr 5 c h tc: J: 

[0 0 2 6.1 ll«-fe>'9'3 0 

li. ±sa««®*>cDt:PS^^ix-5tcD-Ctt3&:<. ffecDif 

[0 0 2 7] UieU75iiiI«'fe>1fffiiJ®ge8. (SlSlggf&Jffil 
§P2 Oi5J:V^i9§§M»^3lic:cD7^Dy5A>^y^ 

[0 0 2 8] ^5^:. la ilc:«i«a^t:^'rj:5U:. j^d^ 
^AX^ussaizii. 't^Di^^Asaattft^e ^aafte^ 

[0 0 2 9 ] exic. #HS*{B(niS 1 0 cD«^t:ovxr Si 

[0 03 01 #^*HiRi» 1 0 tt. ^m^or)^^±{zm 
»:EIBt?tv:t®»^^- 1 i> i2$*ut:v^5o ccd 
•5^®*^ V- 1 1. \ 2\^. ^^0^itmifim\izti 
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[0 0 3 1 ] c(Z)#ss^{sisi§§ 1 o(i. iikTizmmr^ 
J:oiciEliij^ ^- 1 u 1 2 :&P^iciE]tt?-^5c:hl3 

[0 0 3 2] ttfitiio. mS\Z7fit^'5\Z. Hlft^^- 

ii> 1 2i)*®3i^«ffl{aici&5«^. 

[0 0 3 3] Z<DmmtxLm^&m}lLX. ©16^5—1 

1 - i^aiatts t s J; ^ izms,nsimsf:f5ipnzms} 

7-1 2cDSit®±cDi^P 2^ilt}. [Uft^^-l 1. 
1 2As^iaasi::&^ifi^i:^«t:4Tn^7Affiaa(* 

(0 0 3 4] Ji:i±cDK0aj;Oll»t?3f^J;^t:. #3^* 

[0 0 3 51 tfiis. »m^m^^ 1 0 £o«j5R«:±3a® * 
[0 0 3 6] ^izmm^mmB2 o0m^iz'D\.\xm.m 

-rSo E! {SI«1»*6«J«I^2 0{i. #b^* 

filSlgg 1 0©2tJC(DliIi&^^- 1 1. 12<0{Hlft^ffi^ 

iifcf^-^^-;^2 2h. «fi[gS2 3i:. ttlESff (tt 
iEast^rtStrovx-ciiaxEt-^) t:<fct?*«)€»tifcIU 
1 2©[lU6^lKi:4tD^7ASaaai*-v 

ff§P2 3cr)fe^t;:«^i^rs*i;^7-i u i2*Eft 

[00 37] :^j:*>. SI 1 triJl^t:^ 1 litT-A^ 

1 2^^xr7 3\t&it». 7 4:fect;V7 5 



[0 0 3 8] *l^ff^»t^:feV^"Cfi!^^i^-S;^D 
^^ASSSiKttiSlcoi^-CSiBJ-rSo 08 (a) \z^t 

5ai:. C<0*tt:g8 5 a63^^t-5:»{*5bi:}&*e«: 
^tl^-r ^ C i: t: J; D 4^ D ASaaatt: 5 ^ C cOTf, n 

[0 0 3 9 ] ±KS^**1-^7tTDi^^A;^^U 
[0 0 4 0] ^D^^ASaaiSei*5-vCD#.^3fciZ)A«« 

aat* 5 cD»^$sfa 6 ^i^^mmsi^o^^ t: j; 

7 A ^ u $sai^±® fai-ef^-^ co^Ejft^fcfra 
fflt^^So 3^D^?^^Api^u«ai;::fel^r#jt32a^tl 

[0 0 4 1] rmi^tzmBrntn^moxt^^^-^^ 

xmnet ^m^^i:it^&^xmmx^:&o • 
[0 0 4 2] ccoiBia^»«i"rs:t«)x y^mmmmvi^ 

v^-CJi. saa^t:Saa»«««i:i:*»t:^ISA«^an 

0)7^-^ ^7^D Asaafts^i*: 5 trsaa-r ^ ^ t: br 

[0 0 4 3] CCT?, i^«;Ait^§aa t^d^^a 

pi ^ u »iai5 cfct^TiT a ^7 Asaaat* 5 A^KiSfKn*^^ 
<^^v^tt,«-el^3S^^l^ **'07jTn^7A3eaa^»5 3&ss 

U #M^ffli«isi 0£^)f^tttt,«cD^^tIS^v^ri*s^ 

X. 3hn^7A>i^'J^S;£JJ:lf3^Di?^^ASaaa(*:5 
®ffl>^<Z)»jS«fl[^«}$«»6t::«'r5 4^D^^ASBa 

So 

[0 0 4 5] JL;tT. *:^l^«<Of^ffiicoi\-cKPJ-t 

5o 
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10 04 6] ^r. Am^3«tt9ipe.sa»'r-<$7^i/*^ 
[0 04 7] ^{z. m^mmmz ocD-tr>■t^2 

fPJffiI^2 0(OSSLfi5 2 3tiSe^ti^»„ 
[0 0 4 8] ^m^S^^l 0®fpfttt» (f 

12cD[Hie^5) fciSfWAltft^n h^OM 
«R^li{BlnI«§fWfflIg5 2 OcD7^-^v.^->^2 2l3l«&tt^^ 
riJ?), S#gS2 3i±. 2 2*»6I5S5M« 

[0 0 4 91 *5te»JffllSJ»ffi 7 (i. dkmXStn 6 n ©7= 

[0 0 5 01 fP^^tl/tv^yrS 0*SI4 (a) ^tt^ 
to ta^s 04 (a) t:i5l^•c:^ n^Al, A2, B 
0, B l®i^r*i3&*3&«SX?ti:t«-v::^@t:^en-em 

[0 0 5 1 1 SI 4 (a) iz^r^^iz. v^rs OW:. 
«^^A 1 ^:tliA 2 3bJft$ti^fi:^ff$cDm l cdt^-^J'^ 

as It. «la)ffl«5 l*»ttlCffla^^??^B0^3tl:ti 
B liJJ«'^a7!t«B2CD5^-i^'a«5 2tti^^m^^tlX 
V\^o «2(Z)7^-^«Sta5 2«i. « KDy^—^^mS 1 
^ES9«Jt:lSlDStr««5 2 afc^ ffrsaaaiS 2 a=&M 
U:ffi^)ffltr«a5 2 b i:*^^.*:^, 
[0 0 5 21 CC-C« lCD^-^Sa«5 l©??-i^A 1 
ft?tlfc56Sa® nt:^> h (EI4 (a) t::^5l^rU 5 tf 

h) ^0^ms latcii. 4^ny^Asaaa{*5^<D# 

[0 0 5 3] ?f^A2*Jft^ti:^t«a5 Ibtc 
[0 0 5 4] ^br. flF^B 0:fe<i:l5B lA^N-^TlV^a 



*fl-UfcSSa5 2 atllif^i^^^Uf^-^J^CD 1 A^SSA^F 
ti. ff^B 0SftLjta«t5 2 bic:(i7^i;^;i.7"-^6D 

t«5 i^^StSfc«)t:«ffl$ti$t)®-c*t), ^ag 

[0 0 5 5 ] t!ji£L:t#H5*tS« («lt«5 1 a) 

i:W^{iiB«^tli«S (^2<z)7^-^^i«5 2) ^^t^^ 

[0 0 5 6 1 JL:;J:8ttB^b75iV^vr5 O^jf^Si (1-^-^:^ 

c: cD^t&i± t*^T CD 7^ D ^ 7« ^ U S U: Sffi ^ ti 
[0 0 5 71 ±j£L7!tviyr5 0^f?)7^-^cOffl 

[0 0 5 8] ClcDVu'rs 0®7^-^liSMggfejjBIS54 
tiSfS?^. Si8SgJM«I^4U:c®Vryr5 OlcS-:5c\ 

[0 0 5 9] CCT? rfs«ftlins^^j hit. ^fS\^mm 

^3*««iivt^;u©a^tt. 1 bf*> h^^<o««:&3&m-r 
^i9§g3A«DMD<o*^t:ji. 1 h^<z)«ffi$am 

®s;5i^«(^u mm{tmsM<o 1 w^mt. ei4 (b) 

[0 0 6 0] ^/j:*3^EI4 (b) *^ra>fcSW»3co«E 
04 (b) «^fHI^feffiSgg3cov^:5^D^7-(^)S 



i 



11-16 3 7 4 



[0 0 6 1 ] -^L-C^ft^li. CCD^IHl^XiiggaSil 
3a b Tt: A ^igs 3 J: S« ^ ti 5 d h J: ^) , 

(b) iZ7ri'r^ot£:mm'^^m^titz=.»^7bm»e Qifi 

[0 0 6 2 ] z<D^o\zi.xm»ifitt1mi^iMtmtii^\^ 

D >/7 ASBSa* 5 Ait r o 
[0 0 6 3] #^>fe*i#a^>fe{S!R!«g 1 0 ^Hr ^ 

[0 0 6 4 ] i!^C0-<.-^^C0«ffi (S5®«ft«a) 

[0 0 6 6 ] 3&:i5. «j»-^-s^<©ffif« (S3a^^ft««) 

3E)*sa?ti5K5l::iiv ^-i^S^ (SgN^-t^t^SA* 
i (SI6#Bg) o ^ 

[0 0 6 6 ] S^oT. luiSbTtV^yrS 06DSl<Df=- 
^«aE5 icomms latili. iS^Ait^an h-a6<J 
tr^t;S^^#a^3ttt«. €^Jx.(i-^-i^#^N$S3ab-C 

[0 0 6 7] ccD^-^icb-csaa^n^saas-i^ 
« « ^ flkco 7^ D ^ ^ A ;.t ^ u s^-r ^ is^® f^ffi 

El5i;:i3^'r:7D-^-\'-h^#B^b"tl5i0^'r 

So 

[0 0 6 8]tj:i5. *:^J^.«t:^'ra->^D^^A^^ 
U Sa^^Vj^D ^7 ASaa^GK* 5 {i^^oomcoTlrK 

[0 0 6 9 ] ^r. 3^n^^A3aa^3^(*5{i^ saa^ff 
it^u^^AA^v »m<D%^mwt sizi^m^ti^a 

[0 0 7 0] ||^3S)*fTt>ixSia^. ^rAttl^$S«9*^ 
e 0 «IR i: -C V\ S Ea»ft«««)-^- 



it ft««CD ^ * CD {rT^- @ CD t»« ^ R gSt i» 3bJ 

(;^x^^rs 1 0 0) o JL;iTcDK0^lCi)C\ 

-i^gcDsa«atsa«:K^to-r»^*0yidi:o-rK0^ 

[0 0 7 1] **f6lfflI«»ffi7(ijeS?tl7St^-i/*#^ 
1 hJttJStS^iftiAW^^n S*S?)So m^l^lt^'^lZ 

'<t:^^)|$^lc:^^Jabrl^i^7t«). ^isb^ti 
[0 0 7 2 ] fsm^mm^ 2 0 cdssl® 2 a 7^-^ 

^-;:^2 2l::l&tt?n:t ^Kfa 
Jt^an i:#sS3fe{BfaiSl 0®f^t&:t^iSh£OMeftSldS 
-JV^r^ C6Di!^»A^^^0n <Dmj3\ •^mm.t ^1tib(D 

1-^ c^f^u/rs 101)0 

[0 0 7 3] tl^Xl. #fi^*i)S4^0^^AS3aa«:5 t:^ 
it^tl. cnt3<fc»)>^n^'7ASeaiESE{*:5]0»6myfci»5 

B65^^ffieti2^ (::<7^iyrs 102)0 

[0 0 7 4] CC-CSI6li^fiSaa*^ff*3tLfc7^Dy7 

Asaa<*5t:#^*®^A}t«^r :£««^sfb$-y-c 
ii^-rsi-eafcSo 

[0 0 7 5] E6t:^-rj;^t:. g-^-i^tcWiSI-^^ 
So #,^*CD^AIt^6r fe{t^®^fl[3E}»t^ 

tt. iiF«-fe>it3 0 3£)^^il:^t::ftjto?ti:fc»S$ti«h 

[0 0 7 6 ] CCX. 7^D^^ASBaS3£ft5®(X}^^® 
6^®14e»i4!:)IKII^SSa®ffiltt:M«<Z)SfilCJ; ?}. # 
aS^^S^Ait^^r cD^gii^ 2 -^-i;it:Jtl6-r S^A 
it«0f <Dffla2 i:3^-yatC^t{S;'rSllAJ»«0r 
CDiaa3 hCDK^ar i:3&:^-Ci^ S © i:^ S (SI6# 

fi^) o 

[0 0 7 7] CCOiS^. g3*)fc®Sffit±«[«-e?S^^n5 
b*Uffi[JL:tT-C^S35tAi)x 3 0I±. m^fclc: 

fttia?*V3t««^«ahb-CKisrSiii:*x7?$i&ixtt 

[0 07 8] Il«-fe>1?'3 0{CJ:D3fe««lft?n^M« 

e^cD^a[^Kabri^s**f&j«j«fitg57ii. n^^a 

-^®SfiAs+^«f:^cDT?&S3&^Si?^*iJ»fb C^T^yr 
S 1 0 3) »fS©b^V^^!aJL:^T®iS^^ fflInlSf&JPgI5 2 
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[0 0 7 9 ] ffllRlggffifJffllSS 2 OliK7^y^2 
y rS 1 0 4) o 

[0 0 8 0] tp*f6fjffil«»g5 7 y:. #^*CD|gX«^ ^ 

A) ■CfflfRl8gfPJlB1^2 0t:jfe5£ff±e^$:^et- -e 
0 4cZ)S[LSlC J; D>- ll«-b>1f 3 0{i^«:^lC«-lra?ti 

Ttwa^+^a^idKis-r -5 c h **-e ^ 2» <fc ^ ^ o 

[0 0 8 1] ClCl-C, ^^<OS!LS>^5^'vr$Si0^f SfiJ 

*7hn^^A^^U$SfEcDiiI^-fe>-t^-3 GA^i^cDJ: 
-5 L -C ^ ft: 3fc t: ft Ira ^ :t « « ^£ $g 5^ i: S if* o V ^ r 

[0 0 8 2 ] n^^Mtm«^^ifimm^yv30\:i>.it 

Lfca^x ®^-t:>'9-3 Ocoa«St±. SI4 (b) {Ztt^ 

[0 0 8 3] ^:3^a^^A>^u«lE;^:t^v^r;i. ii« 

ffil©7^-^SI«5 1 (1214 (a) »m) iztii^r^m 
l©7=-i5^««6 IS. a«S®^S®a«3 1 (SI 2 

los ru^^lRj ic:ftlra?ti>^«« (e^ffffW 

m (ix 3 0a)^$^£O®^t:j;?5«65^i:en 

« s « t: < i: ^> 4 M a so D ^ r 6 n ^ a 

[0 0 8 4] C<Z)J;aic:. 

(a) 13^^ J:-5:fev^>r5 0?f^a;cD7^— iS^tiaTC'r-S 

[0 0 8 5] jy.T. ««cD»5^ffiL»f^icocxrKttt: 
[0 0 8 6] iXtc. fi^^mm»M^ l li. U^-fe ^i^- 3 

0 ic^^^ n3^M« 6 0 CDS 1 CD 7^-^ a« 6 

1 ll«-b>-tf 3 0cDl*S(Z)««i3 1 iiCDffiSM^ftS 
♦'JBf^S CJ^T^^^rS 1 0 6) o 

[0 0 8 7] cc-c. 3^D^7i.ffiaa£»5co^}§$S!a 

«'fe>-tf'3 Ocoaas li)^er^^TC^5^:i:i^»ia»■^^& 
ll«-fe>"t^3 0cD«ia3 1 1:«^2»®«6 OcoSB 1 
<t>y'-^W^% icDffieW^ti. EI7 (a) l::^-rj;^ 
i;:¥fT¥ttb7i:M^. (217 (b) t^^s^fct ^ l::[Hlfl£^« 
U/iiMfikx ^/::«:SI7 (c) l3j3^'rj:'5lc^fT^fth[13 



[0 0 8 8] SloDx-^J'atae li:Sg«3 Ihco^iS 

1 ®^fiIS®tffi^ttco» 2 cDf^-^atS 6 2 l::i^j6~r 5 
ll«fg^ 13 S T ^ ti 5> c 

[0 0 8 9] ft3*»JffliaflLg5 7(i. 1J«6 0CDS2®f^ 
-^«S«6 2®^ t.i^{|ICDB^4t\S(tS6 2 b ($f^L< 
JiS[«6 2 b®C3fS) 3bJiii«-fe>"y-3 0coffl«®®l^3!p 

[0 0 9 0] jif-'^m^miz^\\x\t^ m« 6 o 2 © 
T^-^ffiiae 2a)^tS6 2 bh^ icDT^-^titae 1 h 

CDIHIl;. ^2CD7^-^I!J«6 2cDrt(lic?)Bfl^««6 2 a 

mir^zti^njs,x^^a f ^^t>^. Bii^siae 2 as 

ig:ft§c:i:^^<» icDT^-tJ'tRtae lcD^^{IIlciSSSigs 
i^^tae 2 bSlft(tfc»^t:Ji. ^ 1 cD^«iO{iiS36^lE 
L<EIS-C$^t^iS^t>%AiE>^* (c:cD^iil±a:^« 

tiiztt\^x:^^mm!s\zm\x\i. mi^^me 2 auu: 

D!B lCDx-^«fiiS6 1 i:Jg2®7^-^SS«6 2cDfl^S 

v^e^a6 2 b h^j^K^n-rvN'S/tK). B^^^v^aa^6 2 
[0 0 9 1 ] ^^mmmn^7\t. naeocDS 

2®f'-i$^«tS6 2<^)0^SV^S^tS6 2 bCDttSS^-TT^ 
-^5'l::ll':3v\-rM«6 0®» l®x-^««6 1®^S 

ttsts^^su jgicf^-^^aaie ihM«'fe>-9-3 0 

lI«-b:>-9-3 OtO^ftasaLfcHf-So fftB^tV7^t^^^^» 
[0 0 9 2] CtvS§«tfcll^-t>-*ff&JfflIge8(i. 

4 2~4 5 t:933&n-r5>«EES^tti-r'Si:i:*>lc:, fftii? 
tL;t«SS«-ffa«^4 2-4 5 t:e3lra"r-s„ cinuij: 
D®«6 OiO» lCD7^-^«Sta6 1 i:®«-fe>1f3 Ooo 
»«E<0tS«3 1 Ci^T^^yrS 1 0 

7) „ 

[0 0 9 3] 3&:i5> ^^'r^^frS 1 0 7t::fcorii. 
-^®«6 1 h®«-lr>-tf3 0£Da^®®Sa«3 1 fcS 

[0 0 9 4] tt;it>t>. ±^siimt^mtj:^m^m»-t 

3 0 SSfft^-i- S c i: /j: < as fflScD^lc J; t) 1^ 

iBA^e-rntstf^^n^M^e os®«-b>-9-3 o©^ 

3 0 3E^e<Z)fg^«:V7 h ';?:cr0«JU:$ff^?-fr -5 C 
[0 0 9 61 I2I7 (a) izfr-t ^"^i^^^^Wl^ 
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^Sj5LSH<t Off a Cii^Jf^ bUo 

CO 0 9 6 ] ^tz. ^^mBmiz^^^rit. ®«-b>+f 

[0 0 9 71 hd^-e. >^n^/^AS2S«EI*5CDffiittr 
tl«-fe>-tt-3 OcDa«acD&lft;^|SiU:^a:|^«li»tt'r 

[0 0 9 81 ;^7^^yrs 1 0 7iiJ»T"r5J:x S^^tL 

fzmni^izitim^ixtzm^ (^»MiSLmmi3^xj^n^^ 
iieSiU^Mz^Witim^^iz^^tiir (^T^u/rs i o 

8) o 

[0 0 9 91 CKt:<tD. nizmi<Dy=-^^mS 1(0 

& com i^m^mm ti^^^m^ti^o j^^Jx c:co»^ 
ft^^xansn (Dm\±/5ix^^o ^^mmmumi 

[0 10 01 HKIC, {5lnl«§Maig5 2 0(0mm^2 3 (i^ 
^ 1 06Dm^)^t:i5tt-5ttJii{zar:3l.^'C4]^«5A«'ftan 

1 0 9) o 

[01011 7txDi;^^A^^»;«ia<?)«g<*M^3^D4?^7 

[0 10 21 -r^^t)^. 0 6 t:^t-J;^lc:. :z.y'yrs 
1 0 4 3&5»T bfc^^tCiSVA-C ^ 1 0 

ti*:#M3fei^MS 1 0®tt<Si:#fiS*O4^»XSt«^n 

Jt^an <Offltf/?l + (a3 -ar ) 75 S * CD i: E3S 

[0 10 31 e£or4xDi/'^A3BSiGltt5)b^6M5yffi? 
tife:&ftAttfti:(SfplSffl«Ig5 2 0®ie5ff®2 3 a&^SJS 



-ar ) } 3^j:5Mi)J*^o 

[0 10 41 mn^2 mmmff2 - l/3\ + (a 
3 -ar ) } lcS-c3l^-Cx-i$'-^-X2 2^p6gl^^ii^ 

g§l Oi)*7^D>/^AS2aa£{*5i::^AIt^a3 75#s5* 

3tfi!t8vX»^3E)^i£?3 "Cfc^iiEIS-C^S J:^l::M9ftS: 
^ttlErSo -eut«ffgl5 2 3ttaiEU;tM^S:^>t^ 
'J 2 4t:52S?-y-5 (^v^^^rs 110)0 
[01051 tjii5. ^niu»^i^ «(a]Sffiy«J^2 otiis 
i-t^^mxttnen ^*«>safftt;«<^u 2 4ic5as^ 

2 4rti::3atS?nfcM»a:W:x 3^n^^ASSia^»6cD 

[0 10 61 **f9j»a»ffl7ii. TfxD^^^Ase 

s 1 0 1 •eJt^b:t^-s^S-^i:-ScL.ri^53t)^^ffll!E 
t-s (xx^y rs 111)0 
[0 1 0 71 ^:J^^*«^c:fcv^■ctt. i-^-i^g&fiSb 
CD tr b r 3 @ i)j S& * ir^ ^ d i: 3E)^ t3 *^ ^ ;t 

^»b. c:tv*S*t;^t(SlRl8§f6'JfflIS5 2 OJi^ #M*(2)X 

1 2) o 

[0 I 0 81 X7^^;'rS 1 1 2ifi»Tt^t. f&^b/i: 
-^-i^t:Saa?ti/c«ffl^IEb<^«>-5J;ei^3&:So ^ 

^trv^yrs 0JfJSiCD7=-^**eS3S««tiS^^fflHi 
U Xmttm^9{Zlhtlt^ C^^^ryrS 1 1 3) o JL^il 
±t:J:*}Ea«fttS«cDK5^ttib**^Tf 5o 
[0 10 91 ±ffiSl0^t:;fcV^■Cl±^ *54^ny^ 

A ^ ^ >; $s e-t s5S*sfTi3 4^ D ^ A sasi3^» 5 

ffi(D n 7 A ;^ ^ >; Stz J; t> Sg^ a S-^cD ^ tr 
Thu ^ 'J ^STfSda-WUrsaaa&^frtDnT^j^D 

(#a3^tit«) ^-M,m^mtztiz^^±^tm 

atrbriu^M^iScDttlEaii^fTVx. RiE^ti:tM«^ 
a;i::aSt3ur-tcDacD3aS^042:SpAlt^^£Jlffib5ga 
•rti{iJ;v^o 

[0 1101 'r«:t>*> >^D^^7A3aaflE*5i^««aic: 



nmw- 1 1- 1 6 3 7 4 



[0 111] tais. ±S2§|j8EJf$»^^:fec^■Cli. ^^XSi 
^ i: a Sm^^ v^r 5Sa^cDS-&^ i: 2» J; -5 13 ur l^ 

[0 112] i:L±iSimLt:^^i:i. ^^mmizj^ti 

5 c i: i)« "C ^ ^ 4^ a A ^ ^ U S»$JI8t-r 5 d i: 

[0 113] *:S^jffifl^»$lSi^Lfc>>XxAi;ro 

[0 114] ICD/Sffi^J] 0 9{i7^D^?^7A;^^»J 
^S^t:7^;r:b^^8 liJ<fcT5]B««g§8 2t^^tji:^^ 

-So 

[0 115] ^ft. a^*<ofitt«U:j:*). Tt^D^^A 

[0 116] ^Ttt^ e*«««*sSS$ti)^::3tTn^7AS3 
SStfT^^r^^^S l3Ep€.ISt!341^L«KI«»8 2tc$ga 

[0 117] [«2cDii6ffi^] SI 1 Oti^xn^^Apt^ 
»; St e * I ^ t) J5) -5 ;b - :^ t; ^7* - 3 > >^ 7" A t: a[ ^ U 

7ASSatt:*iftS««*t&iWL;5tROM(read only a 
emory) hbrMl^^o 

[0 1 18] cicoa^*. Mff^<omib^lzj:*)ii-^u^ 

i: D raised: <afttfflffi3&^Rrtei:«: So SBcDli^^fbic: 
[0 119] ^J^mm\^:^—^^^-tyB>t/::^ 



[0 12 0] [«3<Z)1S^^J] ^eiCffiCDlSfflfi?(l^b 
[O12 110|J^^^^ a&S?^^coiii«i:-S[t-S®«^ 

[0 12 2] iJS2®^7^-^^-;^li2fiSli^ 
iiSi^Xis*)^ 4^D^-7AS2a«E»lc-e®^^iii^®fl$ 

■es2H$n-cc\5i:-rSo 

[0 12 3] *^s.^^t:i5l^t:li. m^nmnmomm 
iasatfcRii«^&ii«-b>-y-3 otc^«>i£j^L-ci5 

<o 

[0 12 4] ^Lr^tvn^^Asasia&iiif^eM^sab 

ift^t^-fr^^TV^. PIRlc:ii«cotbtt^fTt)-ii-5o 
[0 12 5] ccDJcatr-rshx M«7^— 

[0 12 6] i^^u^^M.m»m»<o^mmi mm\.tz 
^mmm<DisL^niz^^^x\t. jnai^^Assaatt^sicu 

rt^D-j^tc:«j»®««^Eai-s«^^^^LTa540^^ 
ff-o;to bj&^U I53£b;^t<i;^lc:s ^Ic^e^tc J:S^n^ 

^ A ^ u asitto:«ii?)-t:fif n/iffi»rnffliE«i&i5 tjf 

5^±m<bi.. 3j^Di?^^A3aaa»5rt®a[iScDSst«i; 
-t^v^^l«»<^)««^sa•r-sJ:alcb7:^fe),fcl^<. ^kij 

[0 12 7] t^^izit. EI8 (b) l^^f tJ^p 
^7 AEaat* 5 CD** 5 a $P3«ttlC?f$^ L-t ^ J; 
Uo dCD«'&4^D^^A^aa«:ti::^tr>K;L'^-i5' 9 
0 13 5^ 5/ > tilHlIc a 2E13«^ ? fi $ o 

[0 12 8] CiOlS^. 9 O^TtTD^ 

A3aaaE{*®tt«©ffl«i3«$i2.^n7!j:iaa«m»«ic: 
r^-fe::;^irs::i:A*T?irSo 

[0 12 9] ±S2o®a?ff$€ft!l3iJurW:. ?t^n 

^7 A3BaflE*®aj»9i«t:3aa«iR«a*3aaf s j: 
i©7^-t5^«fiS5 ri3if3t)ft(t"t:sa-rscfcA^ff* L 

V^o *:XJF^fl?g^±S®3ocDfS^€ftIt:«^-r5d 
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[0 13 0] 

a S t: i 1,^ -c ■& ffiffl -t S z i: *« f S S Jt. a ^ 7 A 
> * 'J ISB £ iifitf s c Ai -e $ 5 , 

[0 11 *«0j(c<tsjt^D*'7Ap<*';ssa®-5^j6ijf$ 

[0 2] lI«-b>-!J-S:^tt?-B-S^S®-«y^S^-rSI. 

[0 3] #H9^{B|fi]»£D«fiei;<ttff^ffl£S^^a. 

[0 4] 0 4 (a) ^IHI3teSig88cD$M«N-DaSI( 

4 (b) liUE^^^T-tS-^Svx-CfBiJffll^nfcSlfflASM 

■^lznf>tiim§Si^m-fm, 04 (a) t:i5tfsv:iB 



i:04 (b) lziiifi^yi.S\t~M--iz*tmtio 
[0 5] SBaitlfcfif«®S8«5»i±it^WS:*t7n-f-v 

[0 6] &«;XW«CD«EIE®^li*^-j-0, 
[0 7] B^-bi'lf *vS!Kl(*ifcfflffiaf*i.®!S 
«S^1-0o 

[0 8] 4^Di^7ASB»JEE{*®«fiS;S^-r0. 
[0 9] *«B^©)Sffl«9*^-r0. 
[0 101 *«B^®iiSflifi«l&^t-0, 

[0 111 e!3fc®3^n-5i'7Ap<^';«ie*^-r0, 

[^^fflKB^l 

3 sia^ifiass 

5 5^ni'7AEajEE{* 

5 a (7ftn4>^7AE»aEtt:) 

1 0 »m^is^^» 

3 0 li«-tr>-y 

5 0 («a®3HN-s^s-r) 
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